Wet membranes in DNA hybridisation procedures can be very difficult to handle. This adds considerable time to the length of experiments and is a serious obstacle to the performance of large-scale investigations. A method is described to give rigidity to membranes, thereby making them easier to handle and in turn improving both the speed and efficiency of experimental work.
Hybridisation of labelled probes to high-density (HD) arrays of genetic libraries has proved an efficient method of analysing the genomes of higher organisms (1, 2) . DNA, bacterial or YAC clones can be accurately gridded onto nylon hybridisation membranes using high-resolution robotic systems to generate HD arrays of genetic material (3) . The robotic systems developed in our laboratory routinely produce gridded filters (22 × 22 cm) containing 55 296 separate spots; a density equivalent to 100 times that of standard 96-well microtitre plates (4) . A hybridisation experiment using such a filter, therefore can be considered as >55 000 parallel screening events, a number reflecting the immense information resource provided by HD genetic filters.
The potential of hybridisation as a large-scale screening technique can be limited by the familiar difficulties of handling wet and floppy membranes. This is especially true when working with the large number of HD gridded filters typical of genome projects. Using a standard office heat-encapsulating system we were able to rapidly affix conventional nylon hybridisation membranes onto a rigid plastic backing. These rigid laminated filters substantially reduced the logistic difficulties associated with using large numbers of HD membranes during hybridisation, since it allowed simplified handling from solution to solution, bar-coded labels to be permanently attached to filters and the use of multi-slotted hybridisation chambers (5) .
Nylon membranes were robotically arrayed with DNA or bacterial genomic libraries and processed using standard techniques. If colony filters were to be laminated, an additional post-processing step was included to reduce background signal associated with excess bacterial cell and protein debris. The processed, dry and unlaminated filter was washed for >4 h at 65_C in a high detergent solution (such as 5% SDS/0.5 M sodium phosphate). The detergent was removed by washing at room temperature twice for 20 min with 0.5% SDS/40 mM sodium phosphate and the filter was air dried overnight before lamination.
Two pieces of laminate roll were cut to size, 225 × 375 and 225 × 150 mm ('Morafast' polyester encapsulating film, 250 µm thick, 455 mm × 50 m roll, Covent Garden Laminates, London, UK). The HD filter was positioned DNA side up on the matt side of the large sheet and an adhesive bar-coded label positioned at the top which was then covered by the smaller strip of laminate film. This arrangement was placed in a reusable 'carrier' (supplier as above; Fig. 1 ) to prevent melted glue from sticking to the rollers of the heat laminating machine, and then passed twice through the laminating machine at its highest heat setting (Morane A4 Pouch laminator, supplier as above). On passing through the machine, the thin layer of glue on the encapsulating film melts due to heated bars (∼120_C) and rubber rollers press the HD filter onto this molten glue. After a few seconds cooling, the filter is firmly fixed to the laminate sheet and the bar-code label permanently enclosed in plastic.
Probe-filter combinations were recorded automatically using the bar-code of the filter and hybridisations were conducted either in standard heat-sealed plastic bags or using multi-slotted hybridisation chambers as described elsewhere (5) . Hybridisation probes were labelled with digoxigenin (DIG, Boehringer Mannheim), detected by UV illumination of the fluorescent Attophos™ system (JBL Scientific) and the fluorescent image captured using a high resolution CCD camera as described (6) . of PCR generated DNA from a 2 kb plasmid clone (ICRFhbf_047E01). The filter was neutralised, air-dried and then UV cross linked The filters were hybridised together in a heat sealed bag with 50 ng/ml of heat-denatured double stranded probe (labelled with DIG-11-dUTP containing PCR mix, Boehringer). Post-hybridisation washes were conducted as described in Maier et al., (1994) (6) . All three filters were washed in the same solutions at the same times and temperatures, except that the two laminated filters were shaken more vigorously than the unlaminated filter in a separate container.
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Standard hybridisation procedures and post hybridisation washes were conducted, except that for laminated filters, all washes were performed by placing the laminated filters loosely in a large plastic box (15 l capacity) with sufficient wash solution to cover all membranes, and washing was conducted with vigorous shaking since only one surface is available for solutions to diffuse in and out of the membrane. Our experience is that by stripping with standard NaOH solutions, laminated filters can be reused ∼10 times, by which point the surface of the filter begins to suffer slight mechanical damage.
Using this technique we have found no difficulty in detecting DNA bound to laminated filters with the same sensitivity as non-laminated filters (Fig. 2) . However, there is a slight increase in general background signal over the filter. Although this background may potentially cause the loss of very weak hybridisation signals, we find it an advantage for manual or automated analysis of fluorescent images since it aids visual or automatic location of the black India-ink guide spots marking the position of each HD block. Figure 3 shows the positive signals obtained by hybridising the same probe to two identical filters, one laminated and the other not. The concept of rigid HD membranes has greatly improved the efficiency of our hybridisation system, and provides a realistic opportunity to further develop automated filter handling and large-throughput hybridisation systems. 
